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(57) ABSTRACT

A vehicle lamp includes a first semiconductor light emitting,
device, a second semiconductor light emitting device and a
heat sink having a device mounting portion on which the
first semiconductor light emitting device and the second
semiconductor light emitting device are mounted. The heat
sink 1s formed so as to define a lamp compartment which the
first semiconductor light emitting device and the second
semiconductor light emitting device face and a space which
1s defined outside the lamp compartment. The device mount-
ing portion has a first device disposing surface and a second
device disposing surface on which the first semiconductor
light emitting device and the second semiconductor light
emitting device are disposed, respectively, and a recess

portion which defines a space which 1s opened towards the
space defined outside the lamp compartment.
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1
VEHICLE LAMP

TECHNICAL FIELD

The present mvention relates to a vehicle lamp.

BACKGROUND ART

Conventionally, there are vehicle lamps 1n which a semi-
conductor light emlttmg device such as an LED (Light
Emitting Diode) 1s used as a light source.

For example, Patent Literature 1 below proposes a vehicle
lamp 1n which a plurality of LEDs are mounted as a light
source. In the configuration of this vehicle lamp, a strut 1s
connected to a holder to which a heat dissipating fin 1s
bonded, and the plurality of LEDs are mounted on the strut.

PRIOR ART LITERATURE

Patent Literature

Patent Literature 1: JP-A-2004-206947

SUMMARY OF THE

INVENTION

Problem that the Invention 1s to Solve

When a great magnitude of current 1s supplied to an LED
to obtain a high output, an amount of heat generated from the
semiconductor light emitting device 1s increased. Because of
this, 1 the configuration of the vehicle lamp described in
Patent Literature 1, heat generated 1n each of the plurality of
LEDs 1s conducted to the other LED or LEDs by way of the
strut, resulting 1n such a state that the LEDs are heated to
high temperatures.

An object of the mvention 1s to provide a vehicle lamp
which can restrict a semiconductor light emitting device
from being heated to high temperatures.

Means for Solving the Problem

The invention has been made with a view to solving the
problem and provides a vehicle lamp, characterized by
including;:

a plurality of semiconductor light emitting devices; and

a heat sink having a device mounting portion where the
plurality of semiconductor light emitting devices are
mounted, and characterized in that

the heat sink 1s formed so as to define a first space which
the semiconductor light emitting devices stand to face and a
second space which 1s different from the first space, and 1n
that

the device mounting portion has a plurality of device
disposing surfaces where the plurality of semiconductor
light emitting devices are individually disposed and a recess
portion which defines a third space which 1s opened towards
the second space.

According to the vehicle lamp which 1s configured as
described above, when the semiconductor light emitting
devices are turned on, the semiconductor light emitting
devices generate heat. The heat generated 1n the semicon-
C
{

luctor light emitting devices 1s conducted to an interior of
he device mounting portion via the device disposing sur-
taces on the heat sink. Further, part of the heat conducted to
the device mounting portion 1s conducted to an mner wall
surface of the recess portion which defines the third space to
thereby be dissipated in the third space. Then, the heat
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dissipated 1n the third space 1s dissipated into the second
space. In this way, by providing the recess portion in the
device mounting portion, the heat generated 1n the semicon-
ductor light emitting devices 1s restricted from being con-
ducted to each other by way of the device mounting portion
on the heat sink, whereby the semiconductor light emitting
devices are restricted from being heated to high tempera-
tures.

In the vehicle lamp of the invention, the recess portion
may be formed as deep as rear sides of the semiconductor
light emitting devices. According to the vehicle lamp con-
figured 1n the way described above, in the heat generated 1n
the semiconductor light emitting devices, part of heat which
1s conducted towards the interior of the device mounting
portion by way of the device disposing surfaces 1s made easy
to be dissipated from the third space which 1s defined by the
recess portion, whereby the coohng efliciency of the semi-
conductor light emitting devices 1s 1ncreased.

In the vehicle lamp of the invention, the heat sink may
have a first heat dissipating {in which extends outwards of
the lamp, and the first heat dissipating fin may be exposed
out of a space which 1s defined by a lamp body and an outer
cover. According to the vehicle lamp configured 1n the way
described above, part of the heat which 1s conducted to the
whole of the heat sink 1s dissipated from the first heat
dissipating fin, whereby the heat dissipating efliciency of the
heat sink 1s 1ncreased.

In the vehicle lamp of the invention, the plurality of
semiconductor light emitting devices may have a first semi-
conductor light emitting device and a second semiconductor
light emitting device and may include further a first optical
member configured to shine light emitted by the first semi-
conductor light emitting device towards the front of the lamp
as a low beam and a second optical member configured to
shine light emitted by the second semiconductor light emit-
ting device towards the front of the lamp as at least part of
a high beam. According to the vehicle lamp configured in the
way described above, even though the vehicle lamp 1s
coniigured to have the semiconductor light emitting devices
mounted thereon to shine the strong light for the low beam
and the high beam, since the vehicle lamp 1s configured to
include the recess portion provided 1n the device mounting
portion, 1t 1s possible to restrict the semiconductor light
emitting devices from being heated to such a high tempera-
ture that the respective light emitting efliciencies of the first
and second semiconductor light emitting devices are
reduced.

In the vehicle lamp of the invention, the device mounting,
portion may have a second heat dissipating fin which
extends towards the front of the vehicle lamp. According to
the vehicle lamp configured 1in the way described above,
since part of the heat conducted to the whole of the heat sink
1s dissipated from the second heat dissipating fin, the heat

dissipating efliciency of the device mounting portion can be
increased.

Advantage of the Invention

According to the vehicle lamp of the invention, 1t is
possible to provide a vehicle lamp which can restrict semi-
conductor light emitting devices from being heated to high
temperatures.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a sectional view of a vehicle lamp according to
an embodiment of the mvention.
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FIG. 2 1s a perspective view of a lamp unit which includes
a heat sink.

FIG. 3A shows a light distribution pattern which 1s formed
by a first light source unait.

FI1G. 3B shows a light distribution pattern which i1s formed 5
by the first light source unit and a second light source unait.

FIGS. 4A and 4B show perspective views illustrating the
construction of a heat sink, of which FIG. 4A 1s a perspective
view of the heat sink as viewed {rom a rear side thereof and
FIG. 4B 1s a perspective view ol an opening portion of a 10
recess portion.

MODE FOR CARRYING OUT THE INVENTION

Hereinatiter, an embodiment of a vehicle lamp according 15
to the invention will be described by reference to the
drawings.

FIG. 1 1s a sectional view of a vehicle lamp according to
an embodiment of the invention.

As shown 1n FIG. 1, a vehicle lamp 10 according to this 20
embodiment includes a lamp body 11 having an opening
portion 11a at a front thereolf, a light transmitting outer cover
12 which 1s mounted so as to cover the opening portion 11a
of the lamp body 11, and a lamp umt 13. This vehicle lamp
10 1s a vehicle lamp which 1s used as a headlamp for a 25
vehicle such as a motor cycle and 1s provided at a front
portion of the motorcycle to shine light to the front of the
vehicle.

In this embodiment, the front means a side of the vehicle
lamp 10 which faces the outer cover 12 (a leftward direction 30
in FI1G. 1), and the rear means an opposite side to the front
(a nghtward direction 1n FIG. 1).

The outer cover 12 1s attached to the lamp body 11
through bonding. A lamp compartment S1 (an example of a
first space) 1s formed 1n the vehicle lamp 10 by attaching the 35
outer cover 12 to the lam body 11.

The lamp unit 13 includes a heat sink 16, a first light
source unit 17, a second light source unit 18 and a bracket
19. Additionally, the lamp unit 13 1s attached to the lamp
body 11 via a seal member 20. 40

FIG. 2 1s a perspective view of the lamp umt which
includes the heat sink.

As shown 1n FIGS. 1 and 2, the heat sink 16 1s formed of
a metallic matenal such as aluminum or copper which has
superior heat conductivity and has a circular shape when 45
seen from the front thereof. The heat sink 16 1s made into a
light source unit mounting portion 21 on a front side and 1s
made 1nto a heat dissipating portion 22 on a rear side thereof.
This heat sink 16 defines the lamp compartment S1 which 1s
a space which a side of the heat sink 16 which faces the light 50
source unit mounting portion 21 faces and a space S2 (an
example of a second space) defined outside the lamp com-
partment which the other side of the heat sink 16 which faces
the heat dissipating portion 22 faces.

A device mounting portion 24 i1s formed at a central 55
portion on the side of the heat sink 16 which faces the light
source unit mounting portion 21 so as to project to the front.
Additionally, a support plate portion 28 1s provided on each
side of the device mounting portion 24 on the side of the heat
sink 16 which faces the light source mounting portion 21 so 60
as to extend horizontally.

A first mounting portion 25 1s formed on an upper surface
side of the device mounting portion 24, and a second
mounting portion 26 1s formed on a lower surface side
thereol. The {first mounting portion 25 slightly projects 65
upwards, and an upper portion of the first mounting portion
235 1s made 1nto a first device disposing surface (an example

4

of a device disposing surface) 25a which 1s made up of a
smooth surface. The second mounting portion 26 slightly
projects downwards, and a lower portion of the second
mounting portion 26 1s made 1nto a second device disposing
surface (an example of the device disposing surface) 26a
which 1s made up of a smooth surface.

The device mounting portion 24 has a second heat dissi-
pating fin 37. This second heat dissipating fin 37 1s provided
at a front end of the device mounting portion 24 and extends
towards the front of the lamp.

The second heat dissipating fin 37 has a horizontal {in 38
which 1s disposed horizontally and a plurality of vertical fins
39 which extend vertically from an upper surface and a
lower surface of the horizontal fin 38. The vertical fins 39 are
disposed at intervals in the hornizontal direction. These
horizontal fin 38 and vertical fins 39 are formed integrally
with the device mounting portion 24 of the heat sink 16.

A cap 40 1s provided on a side of the second heat
dissipating fin 37 which faces the front of the lamp. This cap
40 has a recessed shape which 1s opened on a rear side
thereof. The cap 40 1s supported by supporting rods (not
shown) which extend from both side portions of the lamp
body 11 and 1s disposed so as to cover the circumierence of
the second heat dissipating fin 37.

The first light source unit 17 1s a light source unit which
shines light for a low beam and 1s configured to form a low
beam light distribution pattern L on an imaginary vertical
screen disposed ahead of the vehicle (refer to FIG. 3A). The
first light source unit 17 1s provided on an upper side of the
light source unit mounting portion 21 of the heat sink 16.
The first light source unit 17 has a first semiconductor light
emitting device 41 having a light emitting portion 41aq and
a first reflector (an example of a first optical member) 42.

The first semiconductor light emitting device 41 1s made
up of an LED and 1s fixed to the first device disposing
surface 25a of the first mounting portion 25. This allows the
light emitting portion 41a of the first semiconductor light
emitting device 41 to emit light substantially upwards.

The first retlector 42 has a substantially paraboloidal inner
surface which 1s made up of a free curved surface based on
a parabola and 1s disposed above the first semiconductor
light emitting device 41 so as to cover a rear circumierence
of the first semiconductor light emitting device 41. This first
reflector 42 1s fixed to the support plate portions 28 which
are provided on both the sides of the device mounting
portion 24 with screws, whereby the first reflector 42 1s
supported on the heat sink 16. The first retlector 42 reflects
light emitted from the light emitting portion 41a of the first
semiconductor light emitting device 41 so as to shine the
reflected light to the front of the lamp.

The second light source umt 18 1s a light source unit
which shines light for at least a part of a high beam and 1s
configured to form a partial area Ha of a high beam light
distribution pattern H on the imaginary vertical screen
disposed ahead of the vehicle (refer to FIG. 3B). When both
the first light source unit 17 and the second hght source unit
18 are turned on, the high beam pattern H 1s formed. The
second light source unit 18 1s provided on a lower side of the
light source unit mounting portion 21 of the heat sink 16.
The second light source unit 18 has a second semiconductor
light emitting device 45 having a light emitting portion 45a
and a second reflector (an example of a second optical
member) 46.

The second semiconductor light emitting device 45 1s
made up of an LED and 1s fixed to the second device
disposing surface 26a of the second mounting portion 26.
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This allows the light emitting portion 4354 of the second
semiconductor light emitting device 45 to emit light sub-
stantially downwards.

The second retlector 46 has a substantially paraboloidal
inner surface which 1s made up of a free curved surface
based on a parabola and i1s disposed below the second
semiconductor light emitting device 43 so as to cover a rear
circumierence of the second semiconductor light emitting
device 45. This second retlector 46 1s fixed to the support
plate portions 28 which are provided on both the sides of the
device mounting portion 24 with screws, whereby the sec-
ond retlector 46 1s supported on the heat sink 16. The second
reflector 46 reflects light emitted from the light emitting
portion 45a of the second semiconductor light emitting
device 45 so as to shine the reflected light to the front of the
lamp.

The bracket 19 has an upper bracket 51 and a lower
bracket 52, and these upper bracket 51 and lower bracket 52
are lixedly screwed to the side of the heat sink 16 which
taces the light source unit mounting portion 21. The upper
bracket 351 1s provided on the upper side of the device
mounting portion 24. The upper bracket 51 has two threaded
holes 53, 54 which are formed so as to hole a horizontal
center of the heat sink 16 therebetween. An aiming screw
(not shown), which 1s supported rotatably on the lamp body
11, 1s screwed mto the threaded hole 33, and a pivot shait
(not shown), which 1s provided on the lamp body 11, 1s
connected to the threaded hole 54.

The lower bracket 52 1s provided on the lower side of the
device mounting portion 24. This lower bracket 52 extends
leftwards 1n the horizontal direction of the heat sink 16 while
being inclined obliquely downwards, and a leading end of
the lower bracket 52 1s made into a support portion 35. A
threaded hole (not shown) 1s formed 1n this support portion
55, and an aiming screw (not shown), which 1s supported
rotatably on the lamp body 11, 1s screwed into the threaded
hole.

In this way, the bracket 19 1s supported on the lamp body
11 via a beam axis adjusting mechanism which 1s made up
of the two aiming screws and the pivot shaft. In this optical
axis adjusting mechanism, the first light source unit 17 and
the second light source unit 18 which are mounted on the
heat sink 16 to which the bracket 19 1s fixed can be rotated
on the pivot shaft as a fulcrum by adjusting screwing
amounts of the two aiming screws. Axes of beams which are
shone to the front of the lamp from the first light source unit
17 and the second light source unit 18 can be adjusted by
rotating the first light source unit 17 and the second light
source unit 18 by the beam axis adjusting mechanism.

The seal member 20 includes an inner ring portion 61, an
outer ring portion 62 and a seal ring portion 63, and these
constituent portions are formed integrally of rubber. The
inner ring 61 and the outer ring portion 62 are each formed
into an annular shape, and the outer ring 62 1s formed larger
in diameter than the inner ring portion 61. The seal ring
portion 63 1s formed 1nto a sheet-like shape 1s connected to
the 1nner ring portion 61 and the outer ring portion 62 along
a circumierential direction. The seal ring portion 63 1is
curved to be folded back 1n a radial direction at a plurality
ol locations.

The heat dissipating portion 22 of the heat sink 16 1s fitted
in the 1inner ring portion 61 of the seal member 20. This seals
up the mner ring portion 61 and an outer peripheral surface
22a of the heat dissipating portion 22 of the heat sink 16 1n
a closely contacted fashion. Additionally, a fitting ring
portion 115, which 1s formed on the lamp body 11 so as to
project to the rear, 1s fitted in the outer ring portion 62 of the

10

15

20

25

30

35

40

45

50

55

60

65

6

seal member 20. This seals up the outer ring portion 62 and
the fitting ring portion 115 1n a closely contacted fashion.

In the vehicle lamp 10, the seal member 20 seals up a gap
between the heat sink 16 and the lamp body 11, and the lamp
compartment S1 and the space S2 outside the lamp com-
partment are defined in a fluid-tight fashion, whereby an
interior of the lamp compartment S1 1s waterproofed. The
seal ring portion 63, which 1s bent to be folded back 1n the
radial direction of the seal member 20 at the plurality of
locations, 1s deformed when the heat sink 16 1s displaced
relative to the lamp body 11 by the beam axis adjusting
mechanism. This allows the heat sink 16 and the lamp body
11 to be kept sealed up 1n the closely contacted fashion by
the seal member 20 1rrespective of the relative displacement
of the heat sink 16 and the lamp body 11 by the beam axis
adjusting mechanism.

FIG. 4 shows diagrams 1llustrating the construction of the
heat sink, of which FIG. 4A 1s a perspective view of the heat
sink as seen from a rear side thereof, and FIG. 4B 1s a
perspective view ol an opening portion in a recess portion.

As shown 1n FIGS. 1 to 4, the device mounting portion 24
has a recess portion 31 on a rear side thereof, and a space S3
(an example of a third space) 1s formed on the rear side of
the device mounting portion 24 by the recess portion 31 so
as to be opened towards the space S2 defined outside the
lamp compartment. The recess portion 31 which defines the
space S3 1s formed as deep as a rear side of each of the first
device disposing surface 25aq of the first mounting portion 25
and the second device disposing surface 26a of the second
mounting portion 26. Then, the recess portion 31 1s defined
as deep as a rear side of the first semiconductor light
emitting device 41 by fixing the first semiconductor light
emitting device 41 to the first device disposing surface 25a
of the first mounting portion 25. Additionally, the recess
portion 31 1s defined as deep as a rear side of the second
semiconductor light emitting device 45 by fixing the second
semiconductor light emitting device 45 to the second device
disposing surface 26a of the second mounting portion 26.

Additionally, the heat sink 16 has a first heat dissipating
fin 33 which extends towards the rear of the lamp (an
example of an outward direction of the lamp) on the side
thereof which faces the heat dissipating portion 22. The first
heat dissipating fin 33 1s exposed to the space S2 which lies
outside the lamp compartment S1 which 1s defined by the
lamp body 11 and the outer cover 12.

The first heat dissipating fin 33 1s made up of a plurality
of heat dissipating fins 34 which are formed integrally on the
heat sink 16 so as to extend 1n a vertical direction, and these
fins 34 are provided at intervals 1n a left-to-right direction.

Some of the fins 34 extend into an interior of the recess
portion 31, whereby the space S3 in the recess portion 31 1s
divided 1n the left-to-right direction by the plurality of fins
34 of the first heat dissipating fin 33 (refer to FIG. 4B). In
this way, a wide surface area of an inner surface of the recess
portion 31 1s ensured by providing some of the fins 34 even
in the interior of the recess portion 31.

Next, the function of the vehicle lamp 10 configured 1n the
way described above will be described.

When shining a low beam to the front of the vehicle, only
the first semiconductor light emitting device 41 of the first
light source unit 17 1s turned on. Then, light of the light
emitting portion 41a of the first semiconductor light emitting
device 41 1s retlected by the first retlector 42 to be shone to
the front of the lamp.

In addition, when shining a high beam to the front of the
vehicle, the first semiconductor light emitting device 41 of
the first light source unit 17 and the second semiconductor
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light emitting device 45 of the second light source unit 18
are turned on. Then, light of the light emitting portion 41a
of the first semiconductor light emitting device 41 1is
reflected by the first reflector 42 to be shone to the front of
the lamp, and light of the light emitting portion 45a of the
second semiconductor light emitting device 45 1s reflected
by the second reflector 46 to be shone to the front of the
lamp.

As described above, when turning on the first semicon-
ductor light emitting device 41 of the first light source unit
17 and the second semiconductor light emitting device 45 of
the second light source unit 18, the first semiconductor light
emitting device 41 and the second semiconductor light
emitting device 45 generate heat. The heat so generated by
the first semiconductor light emitting device 41 and the
second semiconductor light emitting device 45 1s conducted
to the interior of the device mounting portion 24 by way of
the first device disposing surface 25a and the second device
disposing surface 26 of the heat sink 16. Further, part of the
heat conducted to the device mounting portion 24 1s con-
ducted to an iner wall surface of the recess portion 31
which defines the space S3 to thereby be dissipated 1nto the
space S3. Since the space S3 1s opened to the space S2, the
heat dissipated 1nto the space S3 1s discharged 1nto the space
S2.

The heat generated in the first semiconductor light emit-
ting device 41 and the second semiconductor light emitting,
device 45 and conducted to the device mounting portion 24
of the heat sink 16 1s conducted to the whole of the heat sink
16. Then, part of the heat so conducted 1s discharged from
the individual fins 34 of the first heat dissipating fin 33
which extends outwards of the lamp to thereby be exposed
to the space S2 into the space S2 which lies outside the lamp
compartment S1. Further, another part of the heat conducted
to the whole of the heat sink 16 1s discharged from the
horizontal fin 38 and the vertical fins 39 of the second heat
dissipating fin 37 which 1s provided on the device mounting
portion 24 so as to extend to the front of the lamp into the
lamp compartment S1.

In this way, according to the vehicle lamp 10 of this
embodiment, the heat generated in the first semiconductor
light emitting device 41 and the second semiconductor light
emitting device 45 1s restricted from being conducted to
cach other via the device mounting portion 24 by providing
the recess portion 31 in the device mounting portion 24,
whereby the first semiconductor light emitting device 41 and
the second semiconductor light emitting device 45 can be
restricted from being heated to high temperatures.

In case the recess portion 31 1s not formed 1n the device
mounting portion 24, the heat generated in the first semi-
conductor light emitting device 41 and the second semicon-
ductor light emitting device 45 and conducted to the device
mounting portion 24 may be conducted to each other to heat
the first semiconductor light emitting device 41 and the
second semiconductor light emitting device 45 to high
temperatures. According to the vehicle lamp 10 of this
embodiment, however, since the surface area of the heat
dissipating surface of the device mounting portion 24 1is
increased by the mner wall surface of the recess portion 31
by the formation of the recess portion 31 in the device
mounting portion 24, the heat dissipating efliciency on the
rear surface sides of the first device disposing surface 234
and the second device disposing surface 26a of the device
mounting portion 24. In this way, the first semiconductor
light emitting device 41 and the second semiconductor light
emitting device 45 can be cooled well, thereby making 1t
possible to restrict the first semiconductor light emitting,
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device 41 and the second semiconductor light emitting
device 45 from being heated to higher temperatures by their
own heat by way of the device mounting portion 24.

Additionally, in the vehicle lamp 10 according to this
embodiment, 1t 1s possible to restrict the light emitting
ciliciencies of the first semiconductor light emitting device
41 and the second semiconductor light emitting device 45
from being reduced by restricting the first semiconductor
light emitting device 41 and the second semiconductor light
emitting device 45 from being heated to higher tempera-
tures.

In addition, the recess portion 31 1s formed as deep as the
rear side of each of the first semiconductor light emitting
device 41 and the second semiconductor light emitting
device 45. In the heat generated 1n the first semiconductor
light emitting device 41 and the second semiconductor light
emitting device 45, part of the heat which 1s conducted
towards the interior of the device mounting portion 24 by
way of the first device disposing surface 25a and the second
device disposing surface 26a 1s dissipated easily due to the
distance to the rear surfaces of the device disposing surfaces
(the mmer wall surface of the recess portion 31) being
shortened. Additionally, a part of the heat conductive path
between the first semiconductor light emitting device 41 and
the second semiconductor light emitting device 45 1s cut off
by the space S3 which is defined by the recess portion 31 of
the device mounting portion 24. Therefore, 1t 1s possible to
enhance the cooling efliciencies of the first semiconductor
light emitting device 41 and the second semiconductor light
emitting device 45.

In addition, since the first heat dissipating fin 33 1s
provided on the heat sink 16 so as to be exposed to the
outside of the lamp compartment S1, part of the heat
conducted to the whole of the heat sink 16 can be discharged
from the first heat dissipating fin 33 to thereby enhance
turther the heat dissipating efliciency of the heat sink 16.

In particular, as 1n this embodiment, although the vehicle
lamp 10 1s configured to install the first semiconductor light
emitting device 41 and the second semiconductor light
emitting device 45 which shine strong light for the low beam
and the high beam, since the device mounting portion 24 1s
configured to include the recess portion 31, it 1s possible to
restrict the first semiconductor light emitting device 41 and
the second semiconductor light emitting device 45 from
being heated to such a high temperature that the light
emitting efliciencies of the first semiconductor light emitting
device 41 and the second semiconductor light emitting
device 45 are reduced.

Additionally, since the second heat dissipating fin 37 is
provided on the device mounting portion 24 so as to extend
towards the front of the lamp, part of the heat conducted to
the whole of the heat sink 16 can be discharged from the
second heat dissipating fin 37, thereby making it possible to
enhance the heat dissipating efliciency of the device mount-
ing portion 24.

The 1mvention 1s not limited to the embodiment that has
been described heretofore and hence can be modified or
improved as required. In addition, the materials, shapes,
dimensions, numeric values, forms, numbers, disposing
locations and the like of the constituent elements of the
embodiment are arbitrary and hence are not limited to those
described therein, as long as the invention can be achieved.

For example, in the embodiment, while some of the
vertically extending fins 34 of the first heat dissipating fin 33
are described as extending into the interior of the recess
portion 31 so that the space S3 1n the recess portion 31 1s

divided in the left-to-right direction by the fins 34, the
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invention 1s not limited thereto. For example, the surface
area of the interior of the recess portion 31 may be expanded
by providing a fin which extends horizontally 1n the recess
portion 31. Alternatively, no fin 1s provided in the recess
portion 31 so as to realize a reduction 1n weight of the heat
sink.

In addition, 1n the embodiment, while the lamp compart-
ment S1 and the space S2 defined outside the lamp com-

partment are described as being defined by the heat sink 16,
the invention 1s not limited thereto. For example, a configu-
ration may be adopted i which the whole of the heat sink
1s accommodated within a lamp compartment which 1s
defined by the lamp body and the outer cover (that 1s a space
which includes the space denoted by reference character S1
and the space S2). In this configuration, the heat sink may be
configured to define a first space which the semiconductor
light emitting devices face (for example, a space which a
side of the heat sink which faces the front of the lamp faces)
and a second space which a side of the heat sink which faces
the heat dissipating portion (for example, a space which a
side of the heat sink which faces the rear of the lamp faces).
In this configuration, the heat sink does not have to divide
the lamp compartment into two closed spaces but should
divide the lamp compartment 1into a space lying on the side
ol the heat sink where the heat sources such as the semi-
conductor light emitting devices exist and a space lying on
the other side where heat generated 1n the heat sources 1s
discharged.

Additionally, 1n the embodiment, while the first device
disposing surface 25a 1s formed on the upper surface side of
the device mounting portion 24, and the second device
disposing surface 26a 1s formed on the lower surface side of
the device mounting 10 portion 24, the mmvention 1s not
limited thereto. For example, a configuration may be
adopted 1n which a third device disposing surface 1s pro-
vided on a front side of the device mounting portion 24 so
that a semiconductor light emitting device such as an LED
1s mounted thereon without providing the second heat dis-
sipating fin 37 and the cap 40. The number of semiconductor
light emitting devices and location or locations 15 where to
dispose semiconductor light emitting devices may be deter-
mined as required according to functions and applications of
lamps to which the mvention 1s applied.

The application of the vehicle lamp 10 according to this
embodiment 1s not limited to the headlamp of the motor-
cycle, and hence, the vehicle lamp 10 of this embodiment
may be provided on a four-wheeled vehicle as a lamp
thereof.

While the invention has been described in detail and by
reference to the specific embodiment, it 1s obvious to those
skilled 1n the art to which the invention pertains that various
alterations and/or modifications can be made thereto without
departing from the spirit and scope of the invention.

This patent application 1s based on the Japanese Patent
Application No. 2013-101245 filed on May 13, 2013, the °

contents of which are mcorporated herein by reference
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DESCRIPTION OF REFERENCE NUMERALS
AND CHARACTERS

10 vehicle lamp; 16 heat sink; 24 device mounting
portion; 25q first device disposing surface (an example of
device disposing surface); 26a second device disposing
surface (an example of device disposing surface); 31 recess
portion; 33 first heat dissipating fin; 37 second heat dissi-
pating fin; 41 first semiconductor light emitting device (an
example of semiconductor light emitting device); 42 first
reflector (an example of first optical member); 45 second
semiconductor light emitting device (an example of semi-
conductor light emitting device); 46 second reflector (an
example of second optical member); S1 lamp compartment
(an example of first space); S2 space outside lamp compart-
ment (an example of second space); S3 space (an example
of third space).

What 1s claimed 1s:

1. A vehicle lamp, characterized by comprising:

a plurality of semiconductor light emitting devices; and

a heat sink having a device mounting portion where the
plurality of semiconductor light emitting devices are
mounted, and characterized 1n that

the heat sink 1s formed so as to define a first space which
the semiconductor light emitting devices stand to face
and a second space which 1s different from the first
space, and 1n that

the device mounting portion has a plurality of device
disposing surfaces where the plurality of semiconduc-
tor light emitting devices are individually disposed and
a recess portion which defines a third space which 1s
opened towards the second space.

2. The vehicle lamp according to claim 1, wherein

the recess portion 1s formed as deep as rear sides of the
semiconductor light emitting devices.

3. The vehicle lamp according to claim 1, wherein

the heat sink has a first heat dissipating fin which extends
outwards of the lamp, and in that

the first heat dissipating fin 1s exposed out of a space
which 1s defined by a lamp body and an outer cover.

4. The vehicle lamp according to claim 1, wherein

the plurality of semiconductor light emitting devices have
a first semiconductor light emitting device and a second
semiconductor light emitting device and include fur-
ther:

a first optical member configured to shine light emitted by
the first semiconductor light emitting device towards
the front of the lamp as a low beam; and

a second optical member configured to shine light emitted
by the second semiconductor light emitting device
towards the front of the lamp as at least part of a high
beam.

5. The vehicle lamp according to claim 1, wherein

the device mounting portion has a second heat dissipating
fin which extends towards the front of the vehicle.
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